The purpose of the study was to explore the association between posttraumatic stress disorder (PTSD) and work performance of emergency medical services personnel in Karachi, Pakistan.
INTRODUCTION
Work related stressors for people working in emergency medical service (EMS) range from exposure to critical incidents (like medical emergencies, natural disasters, and deceased children etc.) to chronic work conditions like supervisor or peer conflict, lack of support, etc. [1] Frequent and repeated exposures to these events in prehospital milieu can lead to stress reactions like posttraumatic stress disorder (PTSD). [1, 2] Exposure to workrelated stressors has been found to be associated with post-traumatic stress symptoms amongst EMS. [2] Studies of PTSD among ambulance workers from developed countries (like Sweden, Canada, USA, U.K.) reports prevalence to be in range from 4% to 22%. [3] [4] [5] [6] [7] Epidemiological data suggests that PTSD can have a wide range of outcomes from physical illness involving inflammatory diseases [8] to impairment in social and occupational functioning due to chronicity, comorbidity, somatization, substance abuse etc. [9] Among all consequences, work loss can be catastrophic because of its economic, social and emotional effect on individuals and families. A study by Breslau from Detroit showed that work loss among people with PTSD was higher as compared to those without any mental disorder (13.8 days vs. 1.86 days per capita per month). [10] Likewise, work loss days and loss of quality of life among European citizens increased with an increase in number of mental health disorders, where PTSD ranked top among ten physical and mental disorders associated with work days lost in one month. [11] These statistics show notable impact of PTSD on occupational functioning. Higher rate of missed working days among people with PTSD reflects potential repercussion for low income families, particularly for those who earn their livelihood through hourly wages or where an individual is the sole income provider of the family.
There is paucity of data on association of PTSD with an individual's job performance from EMS settings where vigilance and high level performance is demanded all the time and quality is judged by ability, knowledge, skills and attitude of workers. [12] Outcomes like poor performance can be more devastating in a resource scarce country like Pakistan, where those affected are from the young economically productive strata of the society. Therefore, we aim to measure the association of PTSD with work performance amongst EMS workers in Karachi, Pakistan.
METHODS
This cross-sectional study was conducted from January to June 2014 in a selected EMS setting of Karachi, Pakistan. The city consists of a network of different ambulance services that provide transport to hospitals with personnel having varying levels of training and skills. However, the study was carried out at "AMAN" EMS service in Karachi. This is the only service organization that has trained team members including doctor, nurses and technicians with lifesaving skills and equipment that provide basic and advance life support care during pre-hospital transportation.
EMS workers who have at-least three months of working experience in AMAN EMS, working in all three shift duties (morning, evening and night), and work as a fi eld staff (doctors, nurses, paramedics and drivers) were included in the study. This criterion was kept in order to have similar exposure in dealing with traumatic events.
PTSD measurement
Diagnostic and Statistical Manual of Mental disorders (DSM IV) criteria is used for defining PTSD which classifies PTSD as an anxiety disorder that occurs after exposure to a traumatic event. [13] In response, person exhibits intense fear, helplessness or horror. [13] For PTSD screening, a standardized tool, Impact of Event ScaleRevised (IES-R) developed by Weiss and Marmer was used. [14] It is based on three symptom cluster: avoidance, intrusion, and hyper-arousal based on criteria B, C and D of DSM IV. [13, 14] It is a 22-item scale, response on each item represents the distress over event happened in past one week over a likert scale from zero to four, with zero representing the event never happened and four representing the event happened more than quite a bit. [14] Psychometric analysis of IES-R showed that a cut-off score of 33 had a diagnostic effi ciency of 88%, sensitivity 91%, specificity 82%, positive predictive value 90%, and negative predictive value 84%. [15] Evaluation of the Urdu version of IES-R in Pakistan, showed satisfactory convergent validity and good reliability (cronbach's alpha 91.6% for internal consistency between Urdu and English version). [16] The scale has been used by Ehring et al [17, 18] in their studies for PTSD screening in similar population in Pakistan; cronbach's alpha for their studies were more than 90%.
Work performance measurement
Individual employee work performance was assessed through organizational record by using personnel data. For comprehensive assessment of an individual's work performance, five measures i.e. number of late arrivals to work, number of days absents, number of sick days, adherence to protocol and patient satisfaction were assessed (Table 1 for description of these variables). Days absent from work, number of sick days and number of late arrivals to work were measured as distinct variables characterizing work performance because it was hypothesized that people who are stressed may come in late or call in absent or get sick more frequently as compared to their counterparts. Moreover, it was also postulated that those who are stressed might not be able to perform well which leads patients to be less satisfied. Questions for patient satisfaction survey was adopted from EMS department in Ohio, USA. [19] Questions were translated and adapted to local context. Adherence to World J Emerg Med, Vol 8, No 3, 2017 protocol is a task-based performance measure and was differently used for driver and medical personnel (doctors, nurses and paramedics). Adherence to protocol for drivers was measured as the number of vehicle crashes per month. Sub-variables for adherence to protocol for medical personnel are specified in Table 2 . This task performance measure is assumed to be predictive of cognitive ability which tends to get disrupted during periods of stress. These variables have been adopted from the quarterly report card published from 12 National Health Service (NHS) Ambulance Trusts in U.K. and from 2007 consortium of US metropolitan municipalities' EMS medical directors. [20, 21] The time period for evaluating individual performance in this study was taken as three months. The three months was derived from human resource policy of probationary period for new job commencement which assumes that three months provides sufficient time to evaluate an individual's performance.
Covariates
Data on other variables were also collected, which presume to modify the relationship between exposure and outcome. Data on socio-demographic profile, occupational factors, personal and family history of stress were collected. In addition, coping styles were assessed by Brief-COPE (coping inventory) [22] and social support was assessed by Multi-Dimensional Scale of Perceived Social Support (MSPSS) which identifies the sources of support from family, friends, and significant others. [23] Furthermore, CAGE-AID (Cut-down, Annoyed, Guilty, and Eye-opener-adapted to include drugs) questions were used for screening of addiction to common substances [24] and AKUADS (Aga Khan University Anxiety and Depressions scale) was used for screening anxiety and depression. [25] 
Data collection
Data collection was done in two phases. First phase was PTSD screening. Data on PTSD was collected on field sites by conducting in-person interviews by trained data collectors. Lists of people working in AMAN EMS were obtained from the field supervisors. Those who fulfilled the eligibility criteria and gave consent were included in the study. The second phase was data collection on work performance measures. For work performance measures (i.e. late comings, number of days absent and number of sick days), data was retrieved from institution attendance records which was maintained manually. Emergency call record forms were used to collect data on adherence to protocol and patient satisfaction. For collection of data on adherence to protocol for doctors, nurses and paramedics, relevant information from emergency call record forms was extracted on basis of customized questionnaire for all emergencies dealt 24/7 in three months' time. These record forms were also the source to get patient's contact information in order to conduct patient satisfaction surveys. The patient satisfaction survey was performed S. NO Indicators for adherence to protocol for doctor and nurse 1
With complaint of chest pain a) Aspirin was received 2
With complaint of shortness of breath/respiratory distress a) Oxygen saturation was checked b) Oxygen was given 3
With complaint of one sided weakness/stroke a) Blood pressure was checked b) Blood sugar was checked 4
With complaint of road traffi c crash a) Analgesia given 5
With complaint of cardiac arrest a) CPR was initiated 6
With complaint of altered or loss of consciousness or in case of seizures a) Blood sugar was checked Table 2 . Sub-variables for adherence to protoco World J Emerg Med, Vol 8, No 3, 2017 on a telephone call before which a verbal consent was taken from patient or next of kin who have utilized the ambulance service. Three attempts were made to establish contact in case the initial attempt to call was unsuccessful. The recall time of the survey call was utmost of seven days. Driving safety data for drivers was collected from fleet manager. Ethical approval was taken from Ethics Review Committee of Aga Khan University (2757-CHS-ERC-13). A written informed consent was also sought.
Sample size
A minimum of 468 individuals were required, in order to detect a minimum difference of 4 points (standard deviation of 11.5 points) in work performance of EMS personnel with and without PTSD, with power of 80% and alpha 5%. Total population working at AMAN EMS at the time of study was 536, which was very near to our calculated sample size. Therefore, all individuals fulfi lling inclusion criteria were invited to participate in the study.
Statistical analysis
Data were double entered in a tailored Microsoft Access database form. For statistical analysis STATA version 12 was used (Copyright 1985-2011 Stata Corp LP). All P values were two tailed with 0.05 as accepted level of signifi cance. In order to examine data, exploratory data analysis methods were used.
Data reduction techniques were used in order to track work performance of individual employees. Data on late arrivals, days absent and days sick were treated as rare discrete events per three months' time period. We used negative binomial regression for these variables because data was over-dispersed and assumption of equality of the mean and variance was not met. Crude and adjusted rate ratios with corresponding 95% confi dence intervals were reported. Data on patient satisfaction and adherence to protocol was converted into percentage scores in order to reduce variation in denominator. After scale examination, adherence to protocol was dichotomized in order to give meaningful interpretation. Logistic regression was used to model adherence to protocol: crude and adjusted odds-ratios (OR) with corresponding 95% confidence intervals were used for reporting. Linear regression was used for patient satisfaction score. Crude and adjusted beta coeffi cients with corresponding 95% confidence intervals were reported. Interaction, confounding and multi-collinearity was assessed. Model adequacy checks were performed for each model.
RESULTS
Information on 507 participants is included in final analysis (Figure 1) . study participants. Out of 507 participants, 37 (7.3%) were doctors, 202 (39.8%) were nurses, 211 (42.6%) were drivers and the rest 57 (11.2%) were paramedics. All field staff members were male. The minimum age of EMS workers was found to be 22 years and maximum 53 years with most of them 336 (66.2%) having age in between 26-35 years. The majority of the participants were married and living with family. Average years of experience of EMS participants were 4±1 year/s and worked for 47.2±6.5 hours on average per week. Of note, most of them had an average monthly income from PKR 10 000 to 50 000 (USD 100-500). A total of 174 (34.3%) study participants reported use of substances like tobacco and betel nut. There were no social drinkers. The majority of the participants predominantly have problem focused coping with stress which is considered to be adaptive and constructive. Also, the majority of participants perceived to have social support of their family as refl ected by highest average scores 22.6±4.8. Only 82 (16.1%) reported to have family history of psychiatric illness and only 27 (5.3%) reported to use medication to relieve stress. Moreover, 111 (22%) of the participants were found to have PTSD while 28.8% had anxiety and depression on screening. The mean score for PTSD on IES-R in the study population was 24.0±12.2. The mean score for anxiety and depression on AKUADS was 15.6±8.2. Among those who have PTSD, 68 (46.6%) also had co-morbid anxiety and depression on screening (data not shown). Figure 2 depicts the distribution of outcome variables i.e. number of late arrivals to work, number of days absent, days sick, adherence to protocol and patient satisfaction on basis of PTSD. Tables 4-8 show regression output for each of five outcome variables. Table 4 models the log of expected Table 5 shows estimated crude and adjusted rate ratios for days absent from work. It shows that participants who have PTSD, are less likely to remain absent from work (RRadj 0.98; 95%CI 0.96-0.99). On the other hand, the number of days absent increase by 78% for those who live alone if other variables like working hours per week, social support of family, anxiety and depression are kept constant. Likewise, days absent from work increase by 8% if a person has dysfunctional coping, which is a destructive and maladaptive way to cope with problems. Table 6 reports estimated rate ratios for number of sick days. It shows that those who have PTSD, have only 1% tendency to call in sick which is very minimal. This infers that sick calls are not related to PTSD. Moreover, for every year increase in age, sick day call increases by 2% . Similarly, sick days increase by 38% for those who live alone without their families. Vol 8, No 3, 2017 with increase in age. Increase in years of experience and formal schooling showed increase compliance to protocols by 48% and 39% respectively. Table 8 estimates crude and adjusted beta coeffi cients for patient satisfaction. It highlights that there is no association of PTSD with patient satisfaction. Moreover, those employees who used problem focused coping strategy to deal with challenging situations provide higher patient satisfaction by 0.2%.
DISCUSSION
The study findings suggest an insignificant association between PTSD and worker's performance amongst EMS personnel in Karachi, Pakistan. This finding is in contrast with data reported from high income countries which indicates signifi cant association of PTSD with work productivity loss. A study from New York showed significant association of PTSD with low quality of work days in people who witnessed the world trade center incident. [26] Detroit survey of trauma reports significant work loss of 11.4 (SE 0.6) days per capita in people with PTSD [10] and 2.4 (SE 1.06) days in full time workers from Australia. [27] These statistics reflect considerable variation in emotional reaction of stress on job performance. We believe our study results differ from these countries because of the difference in population and context. This study population solely comprises of EMS personnel working in pre-hospital setting from an urban metropolitan city which is home to people belonging to diverse ethno-linguistic backgrounds and culture. Family structure and cohesion, social support particularly of family and relatives, and problem focused coping (planning, seeking advice, actively seeking solutions) can be thought of as plausible factors enrooted in this culture and found in a greater extent of this study population as well that might have helped people to adapt to the wears and tears of tough occupational life. This phenomenon of resiliency needs to be explored in our EMS setting and requires further research. Moreover, part of the resiliency can be seen in personality traits of EMS workers which help EMS personnel to get self-selected into this profession. Qualitative inquiry is required to explore perceptions and feelings like willingness to go to work and readiness to carry out job responsibilities. These factors help the people stay on work despite adversities etc.
It was also observed in our study setting that personnel belonging to low and middle income families cannot afford to compromise on their work life since they are the only bread earner of the family and barely make ends meet. This behavior can be understood by taking into consideration psychology of scarcity which helped them positively adapt to their environment and perform well by focusing or tunneling their view. Literature shows that behaviors that appear harmful in the long-run in fact enable resilience and coping in the short-term. [28, 29] Besides, it was observed that punitive outcomes such as salary deduction for absenteeism impaired performance at work. Consequently, people with adverse mental health are still coming for work to provide food for their families. Evidence shows that scarcity and low subjective status triggers narrowing of focus to process immediate and concrete information only, resulting in decisions that are "here and now". [29] These behaviors are assumed to be manifested as consequences of poverty and appears to be ecologically rationale in their context. [28] However, the displacement effect of stress on family and social life needs to be explored in this context.
Pakistan has some labor laws but there exist a lacunae in implementation of these laws to protect the workers from work place risks and hazards. [30] Also, the state falls short to fulfill the commitment for social protection and security to citizens. [31] This indicates the underprivileged state of workers in the country leaving employees unprotected to face the perils of occupational life.
AMAN Ambulance is a tiered ambulance service with a third of ambulances classified as advanced life support and 2/3rd as basic life support. Doctors and nurses with advance life support (ALS) training were deployed only on the ALS ambulances. When the service first began in 2008, ALS ambulances had physicians in the ambulances. In 2010, driven by diffi culty in recruiting physicians for ambulance service jobs, the service started to transition from doctors to nurses with ALS training, which is evident by their smaller number at the time of the study. At that time, doctors in ambulances were used primarily for critical care transport.
Work performance data has many utilities from an organization to individual standpoint. Researchers in the fi eld of organizational psychology are still grappling with the issues for assessing individual performance, which has no single answer. We have examined work performance measures used in various contexts and we attempted to synthesize different dimension that makes up the construct which is one of the approach to describe individual performance. [32] We did not attempt to assign score and weight to work performance variables. Transforming these five performance measures into a composite score requires another study and was out of the scope of this work and seems to be counterproductive in interpreting results. We used personnel level data from organizational records which are observable, countable, discrete data that prevents bias of subjective evaluation. [32] But the results may be affected by criterion contamination or deficiency which may occur due to factors beyond the control of individuals. [32] While there is need to assess the construct validity of these measures of work performance based on organizational records that were used. During information collection for work performance from emergency call record forms, we have assumed that all the information documented was correct and this is refl ected by almost excellent agreement rates between treatment that was documented and recalled by patients (kappa agreement >0.8).
Limitations
For assessment of PTSD, clinician based diagnostic assessment is considered the gold standard but, due to limitation of resources, the screening tool (IES-R) was used which could have led to non-differential misclassifi cation of exposure that could have infl uenced our results towards null. However, comparison of groups on basis of PTSD was internal i.e. based on exposure gradients; as no external population was selected which prevents confounding in estimates. The Cronbach's alpha for IES-R and AKUADS in our study sample was more than 0.80 which gives the evidence that scales were behaving reliably in the study.
We also suspect under-reporting due to the stigma attached to mental health problems, which might have led to under-estimation of PTSD symptoms in the study. Moreover, there is a possibility of length bias sampling; those who have symptoms for a long time would have been captured by the screening tool whereas those who spontaneously recovered from PTSD or left the job due to PTSD might have been left out of sampling. Other possible limitations include the use of CAGE-AID for screening alcohol and other drug use. This is a blunt tool on which possible responses are yes and no only. It can only give an idea about substance use but not about intensity or specific drug use. Also, there might be a problem of social desirability bias whereby people respond in a socially acceptable manner. However, the interviewer was unknown to the respondent; they were independent people who have no affiliation to the participating institution or with its mission or employees. Interviews were conducted in a private close room. No person from the institution has access to the logs of the participant other than the interviewers.
Generalizability is limited because this study was conducted in one institution where personnel were well trained and have the necessary lifesaving equipment to support life, so the findings should be interpreted with caution. However, we tried our best to use robust statistical techniques to obtain our estimates. Model adequacy checks were also found to be satisfactory.
Studies related to mental health are scanty in our part of the world. EMS is a relatively new concept in the Pakistani society and empirical research on EMS are also very few. Hence, studies assessing impact of mental health conditions on work life are very critical to assess here. To the best of our knowledge, this is perhaps one of the very few studies relating PTSD to work performance amongst EMS in low and middle income country like Pakistan.
CONCLUSION
Within our limitations, we can conclude that there is no association of post-traumatic stress with work performance measured by the number of late comings, number of days absents, number of sick days, adherence to protocol, and patient satisfaction in this setting.
